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ReEF. 03-RF-00838, JLB3-043-03

NO FURTHER ACCELERATED ACTION JUSTIFICATION FOR ASH PITS
PAC REFERENCE NUMBER(s) SW-133 1, 133 2, 133 4, and 1702
IHSS Reference Numbers  SW-133 1, SW-133 2, SW-133 4, and PAC SW-1702
Unit Name Ash Pits
Approximate Location  N748,000, E2,080,000

Date(s) of Operation or Occurrence

1950s - 1968

Description of Operation or Occurrence

In 1970, four bural sites (trenches [SW-133 1, SW-133 2, SW-133 3, and SW-133 4])
were located south of the incinerator area (IHSS 133 5) These trenches were used for
disposal of ash (and noncombustible trash) from the incinerator that operated from
approximately 1952 until 1968 Noncombustible trash, such as counting discs, broken
glassware, and metal, was collected 1n a nearby dumpster and later disposed of in the
trenches The trenches are approximately 150 to 200 feet long, 12 feet wide, and 10 feet
deep, and have been staked with steel fence posts and surveyed Approximately 3 feet of
so1l covers each trench location Two additional bunal trenches (PAC SW-1701 and SW-
1702) were 1dentified in 1994 (DOE 1996) based on anomalies found during a time-domain
electromagnetic (TDEM) conductivity survey These two additional areas were confirmed
through review of aenal photographs and samples collected from boreholes 1n the
immediate area (Figure 1) In addition, two anomalies adjacent to Ash Pits 2 and 4 (IHSSs
133 2 and IHSS 133 4 respectively) were 1dentified based the TDEM conductivity survey
In each case, the southern most anomaly at each location was referred to as a twin
investigation area as documented 1n the Operable Unit 5 Final Phase 1 RFI/RI Report
(DOE 1996) The areas are shown on Figure 1 and are referred to as "Ghost Ash Pits"

Ash from the incinerator and “dump area” was monitored in 1959 (DOE 1992) Activities
of 4,000 counts per minute (cpm) alpha and 30 mullirems per hour (mr/hr) beta were
observed Subsequently, the ash was buried 1n a trench Special air sampling of the Plant
incinerator was conducted 1n 1958 to address concerns of burning potentially contaminated
waste from Buildings 444 and 447

Physical/Chemical Description of Constituents Released

In September 1954, five ash samples from the burming of Building 991 wastes were
collected The average activity of the ash was 4 5 x 107 disintegrations per minute per
kilogram (dpm/kg) of dry ash The alpha activity of the ash was approximately 100 times
higher than the usual ash samples from the incinerator
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In 1956, special monitoring was performed during and after contaminated waste was
burned 1n the Plant incinerator Ash samples mndicated 1 9 grams of radioactive matenal
(depleted uranium) per kilogram of ash Smear surveys of the imncinerator before and after
burning showed no increase in contamnation It was estimated that approximately 30,000
cubic feet of so1l and ash were buried 1n the trenches

Small quantities of depleted uranium-contaminated combustibles were burned along with
the general combustible Plant refuse One estimate indicates that less than 100 grams of
depleted uranium were in the combustibles A monthly ash sampling program was imtiated
in January 1962 and indicated there was 1 to 8 kilograms of depleted uranium per ton of
ash (DOE 1992)

Responses to Operation or Occurrence

Sampling events were conducted from November 24, 1953, through December 9, 1954 In
1970, the locations of Ash Pits 1-1 through 1-4 were marked in the field The ash in these
trenches was evaluated and considered to present no problems unless disturbed and inhaled

Fate of Constituents Released to Environment

The 2001 Annual Update for the Historical Release Report (HRR) provides an NFA
determination assessment for all of the Ash Pits Based on the data and assessment
provided 1n that update, NFAs were approved by the regulatory agencies for Ash Pit 3
(SW-133 3) and the Recently Identified Ash Pit (TDEM-1) [SW-1701] (EPA, CDPHE,
2002) Analytical data specific to the Ghost pits was submitted 1n the 2002 Annual Update
for the HRR, which indicates that all data are below Tier I soil action levels The agencies
agreed that these areas are not the location of ash pits, and therefore are not PACs, and they
have been removed from the maps/plates in the HRR [The Ghost pits are shown on Figure
1 of this document for thoroughness ] The regulatory agencies determined that additional
data needed to be collected to render a NFA determination for the Incinerator Facility (SW-
133 5) and the Concrete Wash Pad (SW-133 6)

Because of proposed modifications to RFCA Attachment 5, specifically, the introduction of
new Action Levels (ALs) and the integrated risk-based approach (application of the Soil
Rusk Screen), Ash Pit 1 (SW-133 1), Ash Pit 2 (SW-133 2), Ash Pit 4 (SW-133 4), and the
Recently Identified Ash Pit (TDEM-2) [SW-1702] have been reassessed to render a No
Further Accelerated Action (NFAA) determination No additional data has been included 1n
the reassessment of these PACs relative to that included in the 2001 Annual Update for the
HRR RFCA Action levels (ALs) are from the proposed modifications to RFCA
Attachment 5, dated November 12, 2002 (DOE, 2002) Background levels for subsurface
so1l and groundwater (total concentrations for Upper Hydrostratigraphic Umit) are from the
Background Geochemical Characterization Report (DOE 1993a) Background values for
surface soils and sediments are from Geochermcal Charactenization of Background Surface
Soils Background Soils Characterization Program (DOE 1995) All background values
used for comparison are the mean background value plus two standard deviations Table 1
lists the trenches and associated boreholes and/or wells
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SURFACE SOIL ASSESSMENT

Resuits from analysis of 18 surface so1l and sediment samples from across the ash pit area
indicate, with the exception of arsenic and beryllium, the metals are not at concentrations
exceeding the 1996 Tier II Action Levels Of the arsenic and beryllium results, only one
sample (a sediment sample) had a concentration exceeding background (arsenic at 17 3
mg/kg (bkg — 13 1 mg/kg)) , This one exceedance above background 1s below the wildlife
refuge worker-based AL of 21 6 mg/kg In addition to laboratory analysis for
radionuclides, a High Purity Germanium (HPGe) survey of the entire area was conducted
i 1993 Figures 2, 3 and 4 show the survey results for amernicium-241, urantum-235, and
uranium-238 Amernicium was not detected at statistically sigmficant levels Thus result
suggests the absence of plutommum Concentrations of the uranium 1sotopes were all well
below the ALs Consequently, the excavation of surface soil 1s not required

APPLICATION OF THE SOIL RISK SCREEN FOR SUBSURFACE SOIL

Screen 1 — Are Contammant of Concern (COC) Concentrations Below Table 3
Wildlife Refuge Worker (WRW) Soil Action Levels?

No As shown m Tables 2 through 5 and Figures 4a through 4d, concentrations of urantum
1sotopes and a few metals in pit matenal buried to a depth of approximately 3 feet exceed
the ALs as follows

SW-133 1 —Uranium-235 and Uranium-238 (Table 2)

SW-133 2 — Chromium, Uranium-235 and Urantum-238 (Table 3)

SW-133.4 —Uranium-235 and Uranium-238 (Table 4)

SW-1702 - Chromum, Lead, and all of the Uranium 1sotopes (Table 5)

Screen 2 — Is there potential for subsurface soil to become surface soil?

Yes As shown m Figure 5, the ash pits are located 1n an area that was mapped as being
prone to landshdes

Evaluate accelerated action 1 accordance with Section 4 C and 5 C and consider
any subsequent screens in the evaluation, as appropriate

As noted 1n Screen 1, the maximum concentrations of uranium 1sotopes and a few metals
exceed the ALs at the Ash Pits However, with the exception of PACs SW-133 2 and SW-
1702, the average concentrations are well below the ALs At SW-133 2, the average
chromium concentration (429 7 mg/kg) exceeds the AL of 268 mg/kg However, the
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average concentration 1s 1/20™ of the maximum concentration indicating the maximum
chromium concentration 1s an 1solated zone of contamination not representative of the
balance of the matenal present in the PAC At SW-1702, the average concentration of lead
(1223 mg/kg) and uranmium-235 (9 7 pCv/g) exceed their respective ALs (1000 mg/kg and 8
pCvg) However, these exceedances are relatively small, 1 e , they are within 20 - 25% of
the ALs

Although the Ash Pits are located n an area that has been mapped as a landshide depostt, a
visual inspection of the area indicates 1t has a broad, gently sloping (~8% grade) surface,
with no evidence of recent landslide activity Also, the area has a well-established
vegetative cover, which will minimize erosion from runoff

Because the Ash Pits are near Woman Creek, bank erosion and eventual down-cutting into
the Ash Pits 1s another potential mechanism to expose contaminated subsurface soil
However, the closest Ash Pit, SW-133 6 [not under evaluation here], 1s 80 — 100 ft from
the creek Over the past 60 years, there 1s no discernable bank erosion based on
overlaying a relatively recent aerial photo transparency (ca 1992) on a 1937 aenal photo
with the same scale Furthermore, the Ash Pits are outside the 100 year floodplain (Figure
6)

One final mechanism to be addressed with respect to potential exposure of subsurface
contaminated soil 1s the action of burrowing animals Typically, prairie dogs burrow to
depths of approximately 6 feet and thus potentially bring contaminated subsurface soil to
the surface However, 1t must be recognized that the Ash Pits area 1s relatively small (~20
acres) compared to the human exposure umit sizes being considered for the comprehensive
nisk assessment (on the order of several hundred acres) Accordingly, the incremental
mmpact from this activity 1s small Furthermore, any so1l that would be brought to the
surface would be mixed with uncontaminated overlying soil during the burrowing activity

Screen 3 — Does subsurface soil radiological contamination exceed criteria in Section
5.3 and Attachment 14?

No As shown in Tables 2 through 5, plutonium and americium concentrations are well
below the so1l ALs of 50 and 76 pCy/g respectively, and therefore, further analysis 1s not
required

Some urantum 1sotopes, as noted 1n Screen 1, exceed soil ALs, however, approximately
three feet of uncontaminated to shightly contaminated soils were previously placed over
the pit matenals This cover sufficiently protects the wildlife refuge worker from direct
exposure and eliminates the need for an accelerated action

Screen 4 — Is there an environmental pathway and sufficient quantity of COC that would
cause exceedance of surface water standards (SWS)?

No Although a groundwater treatment system 1s not and will not be in place to intercept

groundwater from the Ash Pits, groundwater does not appear to be a sigmficant pathway
for COC mugration to surface water Current groundwater momtoring does not indicate
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groundwater contamination in this area, however, the number and location of groundwater
wells will be evaluated between now and Site closure

Contaminant migration via erosion and groundwater are the two possible pathways
whereby surface water could become contaminated by the Ash Pits The erosion pathway
can be eliminated because surface soil 1s largely uncontaminated 1n the vicimty of the Ash
Pits (see Surface So1l Assessment), and deep erosion 1s unlikely as discussed 1n the
evaluation presented in Screen 2 However, because groundwater 1s a possible pathway
whereby Woman Creek could become contaminated by the Ash Pats, groundwater
chemustry has been evaluated for evidence of contamination Subsequently, Woman Creek
surface water quality 1s assessed

Downgradient Groundwater Quality

Data from wells 1n the vicinity of the Ash Pits were evaluated to determine whether there 1s
an umpact to groundwater Groundwater quality data are summanzed in Table 6, and are
discussed with respect to each of the PACs below

SW-133 1 (and SW-133 3) - One well, 56294, 1s immediately downgradient of these
PACs No contaminants were detected above RFCA Tier I ALs and only thalltum (5 9
ug/l) was found above the Tier II AL (2 ug/l) However, the thallium concentration
exceeds background (5 19 ug/l) by a small percentage Furthermore, thallium 1s not a soil
contaminant at SW-133 1 (Table 2) It 1s also not a contaminant at SW-133 3 (see 2001
Annual Update for the HRR)

SW-133 2 — Downgradient of this PAC aluminum concentrations in groundwater were
greater than the RFCA Tier II AL in well 58793 (range 44,900 - 64,200 ug/1), thallam was
reported once at a concentration greater than the RFCA Tier II AL 1n well 63793 (4 3 ug/l),
and uranium-233,234 and uranium-238 concentrations (all less than 5 pCy/1) were greater
than RFCA Tier II ALs in wells 58793, 63693, and 63793 downgradient of this PAC
Although the aluminum concentration exceeded background (11,240 ug/1), thallium did not
exceed background (5 19 ug/l) Also, aluminum and thallrum are not soil contaminants at
PAC 133 2 (Table 3) With respect to the uranium 1sotopes, although the concentrations
exceed the Tier IT ALs, they are well below background (uranium-233,234 [93 pCv/1],
uramum-238 [66 pCv/1]) Furthermore, although urantum-233/234 and urantum-238 have
maximum so1l concentrations that are well above background, the average concentrations
are more than an order of magnitude less, 1 e, the significant uranium contamination 1n the
subsurface soul 1s 1solated, and therefore, the PAC does not appear to be a significant source
for groundwater uranium contamination

SW-133.4 and SW-1702 - The nearest downgradient well (63093) contained methylene
chlonide concentrations above detection limut and uranium-233/234 and uranium-238
concentrations above Tier Il ALs This well was sampled numerous times, and methylene
chlonide was only detected once Additionally, methylene chloride 1s unlikely to be present
mn incinerator ash Like SW-133 2, the uranium 1sotopes are at concentrations well below
background Also, although the maximum concentrations for all three uranium 1sotopes are
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well above background 1n subsurface soil at PAC SW-133 4 (Table 4) and SW-1702 (Table
5), the average concentrations are approximately an order of magmitude less Again, the
significant uranium contamination in the subsurface soil at these PACs 1s 1solated, and
therefore, the PACs do not appear to be sigmficant sources for groundwater uranium
contamination

More recent data was collected for well 63093 and well 5686 directly downgradient in the
Woman Creek drainage (Table 7) The new uranium data for well 63093 1ndicates similar
urantum concentrations to that of previous data The concentrations of these uranium
1sotopes further downgradient in the drainage (5686) are lower and below Tier II ALs

Downgradient Surface Water Quality

As shown 1n Table 8, aluminum, antimony, cadmium, copper, iron, lead, manganese,
mercury, silver, americium-241, gross alpha, gross beta, and plutontum- 239/240
concentrations 1n nearby surface water locations have occurred at concentrations exceeding
the surface water ALs However, the previous analysis regarding surface so1l, subsurface
so1l, and groundwater contamination strongly suggests that the Ash Pits are not a source for
metal and radionuclide contamination 1n surface water Furthermore, water quality data at
downgradient station SW027 (surface water pont of evaluation [POE]) and at Pond C-2,
mndicate these contaminants have never been detected above RFCA surface water ALs

Screen S — Are COC concentrations above Table 3 Action Levels for ecological
receptors?

At this time, ecological ALs are not available for all receptors/chemical combinations,
however, draft ALs are available for a small subset of chemicals Screen 5 currently
evaluates only this subset Rusk to ecological receptors will be readdressed through the
ecological risk assessment portion of the Comprehensive Risk Assessment (CRA)

As shown below, maximum concentrations for beryllium and lead exceed the ecological
ALs 1n all of the Ash Pits, and in most cases, the average concentrations also exceed the
AlLs as well as background The highest concentrations of lead and beryllium are observed
mn PAC 1702 where the average concentrations exceed the ALs by more than an order of
magmtude (Table 5)

PAC cocC Max. Conec. Avg. Conc. Avg. Conc.
Exceeds Exceeds Exceeds
Ecological AL? | Ecological Background

AL? ?

SW-133 1 Beryllium Yes No No

SW-133 1 Lead Yes Yes Yes

SW-133 2 Beryllium Yes Yes Yes

SW-1332 Lead Yes Yes Yes

SW-133 4 Beryllium Yes No No

SW-133 4 Lead Yes Yes Yes
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SW-1702 Beryllium Yes Yes Yes

SW-1702 Lead Yes Yes Yes

Evaluate accelerated action 1n accordance with Section 4 2 C and 5 3 I and consider
any subsequent screens m the evaluation, as appropriate

Per Section 4 2 C of Attachment 5, DOE will consider the target species and the exposure
unit for that species, and the location, areal extent, and concentration of contamination 1n
evaluating and determining appropriate accelerated actions necessary to protect
ecological resources

SW-1702 material contains average lead and beryllium concentrations that significantly
exceed the ecological ALs As a first step 1n evaluating the nisk posed to the ecological
receptors, the ecological receptor that 1s the basis for the AL was identified

Beryllium
The berylllum AL of 2 15 mg/kg 1s based on protection of the prairie dog'

Lead

The lead AL of 25 6 mg/kg 1s based on protection of the American Kestrel Because the
American Kestrel, a bird of prey would not be directly exposed to the buried matenal,
Preliminary Remediation Goals (PRGs) for other ecological receptors were examined?
The PRGs for protection of the prairie dog and Preble’s Meadow Jumping Mouse
(PMIM) are 149 mg/kg and 642 mg/kg, respectively

As can be seen from Tables 2 through 5, SW-1702 has significantly higher concentrations
of beryllium and lead than the other Ash Pits, and the average concentrations exceed the
AL/PRG for burrowing animals (the PMJM-based PRG for beryllium 1s 8 71 mg/kg)
Although the concentrations of these COCs exceed the PRGs for protection of the PMIM,
the mouse typically burrows to a depth of only 15 inches, and the buried material 1s 3 feet
below ground surface at the Ash Pits per the Historical Release Report (DOE 1992)
Therefore, 1t 1s unlikely that the PMJM will be exposed to the material Furthermore, the
areal extent of SW-1702 1s relatively small compared to the habitat areas on Site, and
accordingly, the nisk to the PMJIM (and prairie dog) 1s also proportionately low Lastly,
SW-1702 1s 1n a PMIM habatat, and 1t 1s uncertain that removal of the buried material and
disruption of the habitat would result 1n a net benefit to the PMIM

! 1t should be noted that the background beryllium concentration for subsurface soil 1s 14 2 mg/kg which
exceeds the AL In this case and 1 all cases where background levels exceed the AL for protection of
ecological receptors, achieving background levels becomes the cleanup goal

2 The AL 1s the lowest PRG above Site background levels that was calculated for each of the five selected
wildlife receptors judged to be representative of species at RFETS Preble’s meadow jumping mouse and
black tailed praine dog (fossonal [burrowing] small mammals), mourmng dove (small ground-feeding
bird), terrestrial invertebrate (multiple species), and American kestrel (avian predator) See also footnote 1
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Stewardship Analysis

Application of the Soil Risk Screen to the Ash Pits, specifically Ash Pit 1 (SW-133 1), Ash
P1t 2 (SW-133 2), Ash P1it 4 (SW-133 4), and the Recently Identified Ash Pit (TDEM-2)
[SW-1702], indicates No Further Accelerated Action (NFAA) 1s necessary for protection of
public health and environment However, because subsurface soil at some of these PACs
has contaminant concentrations that exceed soil ALs, both near-term and long-term
stewardship actions have been recommended’ They are discussed below

Near-Term Management Recommendations

Near-term recommendations for environmental stewardship include the following

o Continued groundwater monitoring to evaluate potential impacts to surface water
quality,

o Excavation at the area will continue to be controlled through the Site Soil Disturbance
Permit process, and

o Site access and secunty controls will remarn 1n place pending implementation of
long-term controls

Long-Term Stewardship Recommendations

Based on remaining environmental conditions at the Ash Pits, no specific long-term
stewardship activities are recommended beyond the generally applicable Site
requirements that may be imposed on this area in the future, which are dependent upon
the final remedy selected Institutional controls that may be used as appropriate for this
area include the following

e Prohibittons on construction of buildings,

¢ Restrictions on excavation or other soil disturbance,

e Prohibitions on groundwater pumping in the area of the Ash Pits, and
e Momitoring for or prevention of intrusion by burrowing animals

It 1s also proposed that the groundwater monitoring network 1n the vicimty of the Ash
Pits be evaluated between now and Site closure to determine 1ts adequacy in detecting
releases from the Ash Pits A new well(s) will be added 1f appropriate Furthermore, a
marker will be placed near the southwestern corner of the western most Ash Pit to
monitor bank erosion, 1f any, that may occur These specific long-term stewardship
recommendations will also be summarized 1n the Rocky Flats Long Term Stewardship
Strategy No engineered controls, other environmental monitoring, or physical controls
(e g, fences) are recommended as a result of the conditions remaining at the Ash Pits

* The Ash Pits are contiguous with the Industrial Area (IA) where subsurface so1l contaminant
concentrations will likely exceed soil ALs at some locations Considering the large size of the IA relative
to the Ash Pits, there would be no significant reduction mn the area requiring near-term and long-term
stewardship actions 1f the contaminated subsurface soil at the Ash Pits were removed
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The Ash Pits will be evaluated as part of the Sitewide Comprehensive Risk Assessment,
which 1s part of the RCRA Facility Investigation/Remedial Investigation (RFI/RI) and
Corrective Measures Study/Feasibility Study (CMS/FS) that will be conducted for the
Site The need for and extent of any, more general, long-term stewardship activities will
also be analyzed in RFI/RI and CMS/FS and will be proposed as part of the preferred
alternative 1n the Proposed Plan for the Site Institutional controls and other long-term
stewardship requirements for Rocky Flats will ultimately be contained 1n the Corrective
Action Decision/Record of Decision, 1n any post-closure Colorado Hazardous Waste Act
permit that may be required, and 1n any post-RFCA agreement

NFAA Summary

Ash Pit 1 (SW-133 1), Ash Pit 2 (SW-133 2), Ash Pit 4 (SW-133 4), and the Recently
Identified Ash Pit (TDEM-2) [SW-1702] are proposed for NFAA The Soil Risk Screen
and soil ALs proposed mn the RFCA Attachment 5 Modification dated 11/12/02 have
been applied to these PACs The nisk screen shows an insignificant potential adverse nisk
to a wildlife refuge worker because the waste 1s buried, and the Ash Pits area, although
located 1n a landslide depostt, 1s 1n a stable configuration having a gently slope, and a
well established vegetative cover to minimize erosion It 1s possible a burrowing anumal
may bring contamnated soil to the surface, however, the incremental risk to the wildlife
refuge worker 1s small because the Ash Pits area 1s relatively small compared to the
exposure unit size for the worker Although concentrations of lead and beryllium exceed
the Preble’s Meadow Jumping Mouse (and prairie dog) PRGs, particularly in PAC 1702,
the mouse typically burrows to a depth of only 15 inches, and there 1s 3 feet of so1l cover
on the Ash Pit Furthermore, the volume of waste and areal extent of PAC 1702 1s
relatively small, and accordingly, the risk to the Preble’s Meadow Jumping Mouse 1s also
proportionately low There 1s little potential for contaminated runoff to impact surface
water quality because the waste 1s buried and covered, the Ash Pits are located far enough
from Woman Creek that 1t 1s unlikely that bank erosion would impact the Ash Pits, and
they are located outside the 100 year flood plain Examination of groundwater quality
mdicates a potential for low level uranium contamination that may have arisen from the
Ash Pits, but no mmpacts from other contaminants However, uranmum 1s not a
contaminant that exceeds surface water ALs 1n Woman Creek, and therefore, there 1s no
apparent 1mpact to surface water quality from the Ash Pits Application of the So1l Risk
Screen indicates no further accelerated action 1s required
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Table 1-.Subsurface Soill Sampling Locations for Ash Pits

IHSS/PAC Number Borehole Locations
133 1 56293, 56393, 56493, 58893
1332 56893, 56993, 57093, 57294
1334 55694, 55893, 55993, 56093
SW-1702 55894, 55994, 56094
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Table 2 - Summary of Analytical Results for Subsurface Soil at SW-133 1

Analyte* Samples Maximum Unit Average Action Level | Background
Above }Concentration Concentration Concentration
Detection
Limit
Aluminum 11 24300|mg/kg 98209 228000 353732
Americium 241 1 1|pCvg 1 76/1,900** 002
Antimony 2 33[mg/kg 265 409 170
Arsenic 11 14jmg/’kg 151 222721 6** 131
Barium 11 374img/kg 159 7 26400 2894
Berylhum 7 4]mg'kg 14 921/2 15%* 142
Cadmium 3 57|mg/kg 207 962 17
Calcium 11 24600img/kg 7166 4 393823
Cesium 1 13Img/kg 130

Chromium 11 41 mg/kg 115 268 68 3
Cobalt 11 37|mg/kg 110 1550 290
Copper 11 2920|mg/kg 298 6 40900 382
Gross Alpha 12 742|pCv/ 789 4315
Gross Beta 12 1580ipCi/g 171 0 36 8
Iron 11 31 IOOImijg 13932 7 307000 41046 5
Lead i 260img/kg 522f 1000725 6** 250
Lithium 11 8|mg/kg 50 20400 347
[Magnesium 11 4670|mg/kg 25955 93154
Manganese 11 696lmg/kg 228 5 3480 901 6
Molybdenum 1 24Ime/kg 240 5110 256
Nickel 10 66§m 213 20400 622
Plutonium 239/240 1 1pCrg 1 50 002
Potassium 11 1680)mg/ke 986 5 6196 8
Silver 3 158Img/kg 573 5110 245
Sodium 11 741jmg/kg 394 7 12512
Strontium 11 96)mg/kg 527 613000 2114
Thallium 1 l|mg/kg 1 18
Tin 1 16]meo/kg 16 0 613000 2863
Uramum 234 13 1271pCig 20 8] 300/1,800** 26
Uranium 235 11 20]pCyv/ 20 8/1,900** 012
Uranium 238 13 1210)pCv/ 192 3§  351/1,600** 15
Vanadium 11 58{mg/kg 24 4]  7150/433** 88 49
Zinc 1t 891 jma/kg 136 4 307000 1391

Max Conc Above

Background

Max Conc Above

Action Level

* Subsurface soil samples were analyzed for Target Analyte List (TAL) metals gross alpha and beta
uramum 233 234 uranium 235 uranum 238 americium 241 and plutonium 239 240  Analytes shown are
only those that were detected The average concentrations are computed from the detected values only

** AL for protection of wildlife refuge worker/AL for protection of ecological receptor
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Table 3 - Summa

of Analytical Results for Subsurface Soils at SW-133 2

Number of Maximum Cnits Average Action Level Background
Samples
Above
Detection
Limit
Aluminum 20 17400|{mg/kg 11396 33 228000 3537317
Amenicium 241 19 1 169|pCrig 0114233474 76 002
Antimony 3 149|mg/kg 5523333333 409 1697
Arsenic 20 24 3img/kg 459 222 1314
Barum 20 414|mg/kg 1643 26400 289 38
Beryllium 1 131|mgrkg 22 43636364 921 14 204
Cadmmm 7 64 8Img/kg 18 27142857 962 t7
Chromium 20 8310|mg/kg 436 06 268 68 27
Cobalt 20 67 6)mg/kg 11 895 1550 2904
Copper 20 1394 3|mg/kg 177 22 40900 3821
Gross Alpha 20 274[pCvg 41 37735 43 47
Gross Beta 20 662 S{pCv/g 72779 3684
Iron 19 62263 7|\mg/kg 19288 61579 307000 41046 52
Lead 14 $25img/kg 80 89285714 1000 24 97
Lithium 16 14 1{mg/kg 7 74375 20400 34 66
Magnesium 20 4450img/kg 2716 315 931544
Manganese 20 1260|mg/kg 271 965 3480 901 62
Mercury 4 0 13jmg/kg 00875 25200 152
Molybdenum 470img/kg 123 88 5110 2561
Nickel 20 4750|mg/kg 263123 20400 6221
Plutonium 239/240 19 09389|pCi/g 0 130267153 S0 002
Potassium 18 2290|mg/kg 1549 722222 6196 81
Selenium 2 80 8|mg/kg 40 835 5110 438
Silver 6 190}mg/kg 5895 stlo 245
Sodium 17 1200{mg/kg 283 2529412 1251 24
Strontium 20 54 1|mg/kg 27945 613000 21138
Thallum 11 0 39|mg/kg 0288181818 1 84
Tin 2 36 1jmg/kg 3025 613000 286 31
Uramum 234 19 105 7{pCv/g 9296484211 300 2
Uraniam 235+D 19 37 68{pCvg 2 154533684 8 012
Uranium 238+D 19 1160]pCi/g 66 49149474 351 1 49'
Vanadium 20 61 3|mg/kg 3506 7150 88 49)
Zinc 20 1428 3|mg/kg 240015 307000 1391
1 2 4 Trichlorobenzene i 60fug/kg 60 9230000
1 2 Dichiorobenzene { 30jug/kg 30 31200000
1 4 Dichlorobenzene 1 10{ug/kg 10 840000
2 Chlorophenol 1 10jugrkg 10 5110000
2 Methylnaphthalene l 10jug/kg 10 20400000
Benzo(a)pvrene 1 10{ug’kg 10 3490
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bis(2 Ethylhexyl)phthalate 1 80jug/kg 80 1970000
Butvlbenzylphthalate ] 50|ug/kg 50 147000000
Dibenzofuran ! 10|ug/kg 10 2950000
Diethvi phthalate i 40(ugrkg 40 590000000
D1 o butyiphthalate 1 2700jug/kg 2700 73700000
Fluoranthene I 10jug’kg 10 27200000
Hexachlorobenzene ! 30lug/kg 30 17200
Naphthalene 1 30jug/kg 30 3090000
Phenol 1 30jug/kg 30 613000000
Pyrene 1 10}ug/kg 10 22100000

Max Conc Above
Background

Max Conc Above
Action Level

* Subsurface so1l samples were analyzed for Target Analyte List (TAL) metals gross alpha and beta

uramum 233 234 uranium 235 uramum 238 amencium 241 and plutonium 239 240 Analytes shown are

only those that were detected The average concentrations are computed from the detected values only

**AL for protection of wildlife refuge worker/AL for protection of ecological receptor

June 11 2003
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Table 4 - Summary of Analytical Results for Subsurface Sous at SW-133 4

Analvte Number of | Maximum Uit Average Action Level | Background
Samples {Concentration Concentration Concentration
above
Detection
Limit
Aluminum 11 21200]mg/ke 12253 6 228000 353732
Antimony 4 28img/kg 16 0 409 170
Arseaic 11 3jmgrkg 39 22 2/21 6** 131
Barwum 11 637 mg/k 1999 26400 2894
Berylhium 7 4lmg/kg 21 921/2 15%* 142
Cadmium 6 42Img/kg 133 962 17
Calcium 11 15100ymg/kg 65727 393823
Cesium 1 17img/kg 170
Chromium 11 62Img/kg 226 268 68 3
Caobalt 11 J4img/kp 115 1550 290
Copper 1} 2520|mg/kg 609 5 40900 382
Gross Alpha 12 363]pCvg 109 6 435
Gross Beta 12 606[pCv/g 172 6 368
Iron 11 107000}mg/kg 29549 | 307000 41046 5
Lead i1 935|mg/kg 14921  1000/25 6** 250
Lithium 5 18|mg/kg 110 20400 347
Magnesium 11 5190 mg,’k& 32282 93154
Manganese 11 998|mg/kg 3267 3480 901 6
Mercury 1 1img’kg 1 25200 15
Molybdenum 4 20jmg/kg 135 5110 256
Nickel 11 93img/kg 327 20400 622
Plutonium 239/240 1 lpCvg 1 50 002
Potassium 8 2280|mg/kg 1416 1 6196 8
Silicon 3 368]mg/kg 3160

Silver 6 31 lmgy/g 817 5110 24 5
Sodium 10 1220img/kg 648 2 12512
Strontium 11 72lmg/kg 427 613000 2114
Tin 4 579 mgl_(g 168 0 613000 286 3
Uramum 234 10 2411pCy/, 5051 300/1,800** 26
Uranium 235 10 17ipCv/ 45 8/1,900** 012
Uranium 238 10 848{pCig 150 1] 351/1,600** 15
Vanadium 11 60lmg/kg 330] 7150/433** 885
Zanc 11 2390jmg/kg 5312 307000 139 1

Max Conc Above

Background

Max conc Above

Action Level

* Subsurface so1l samples were analyzed for Target Analyte List (TAL) metals gross alpha and beta
uranum 233 234 uramum 235 uramum 238 americium 241 and plutonum 239 240 Analytes shown are
only those that were detected The average concentrations are computed from the detected values only
**AJ, for protection of wildhife refuge worker/AL for protection of ecological receptor

June 11 2003



Table 5 - Summary of Analytical Results for Subsurface Soils at SW-1702

Analvte Number of | Maximum Unit Average Action Level | Background
Samples [Concentration Concentration Concentration
above
Detection
Limt

Aluminum 9 28600]mg/kg 17514 4 228000 353731
Americium 241 1 3HpCiig 3 76/1,900** 002
Antimony 2 16]mg/kg 115 409 170
Arsenic 9 21m 100f 22221 6** 131
Barwum 9 1680}m 509 7 26400 289 4
Beryllium 9 446]m: 91 4 921/2 15%* 142
Cadmium 7 Tmgkg 270 962 17
Calcium 9 24700img/kg 8977 8 393823

Cesium 6 Oimg/kg 62
Chromium 9 434lmg/kg 99 6 268 68 3
Cobalt 9 701jm 148 6, 1550 290
Copper 9 8850im 2081 4 40900 382
Gross Alpha i1 4181pCyv/, 116 4 43 5
Gross Beta 11 899pCv/ 276 5 368
Tron 9 106000im, 40500 0 307000 41046 5
Lead 9 5200lm 1223 4] 1000/25 6** 250
Lithiam 9 14]mg/k 10 6 20400 347
Magnesium 9 11700im, 4656 7 93154
Manganese 9 2150hm, 5886 3480} 901 6
Molybdenum 5 68fm 344 5110 25 6,
Nickel 9 325hm. 94 | 20400} 622
Plutonium 239/240 4 % 35 50 002
Potassium 9 3950jmg/kg 1734 0 6196 8
Selenium 3 7Tlm 53 5110 48

Silicon 3 704}m 5030
Silver 8 209Img/kg 745 5110 245
Sodium 9 3360im 1254 1 12512
Strontium 9 102}mg/kg 541 613000 2114
Thallium S 34 138
Tin 7 49 6 613000 2863
Uranium 234 11 63 8] 300/1,800** 26
Uranium 235 11 97 8/1,900** 012
Uramum 238 11 1770} 351/1,600** 15
Vanadium 9 g/kg 362] 7150/433** 88 5
Zinc 9 7220]mg/kg 1802 6 30700 139 1

Max Conc Above

Background

Max Conc Above

Action Level

* Subsurface so1l samples were analyzed for Target Analyte List (TAL) metals gross alpha and beta
uranum 233 234 uranum 235 uranium 238 amencium 241 and plutonium 239 240 Analytes shown are
only those that were detected The average concentrations are computed from the detected values only
**A]_ for protection of wildlife refuge worker/AL for protection of ecological receptor

June 11 2003
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Table 6 - Summary of Analytical Results Above Tier II Action Levels for

Groundwater at the Ash Pits

Location | Collection Description Result Tier [ Tier 11
Date

THSSPI33:1 A L3St et~ o | © i N e
56294 4/27/95| Thallium 200] 2
oS e s PR D7 T o ) I | CFr e T
58793 3/7/95] Aluminum 44900 Ojug/L No Yes 3 65E+06 3 65E+04
58793 8/12/93| Aluminum 64200 Ojug/L No Yes 3 65E+06 3 65E+04
63793 5/1/95] Thallium 4 3]ug/L No Yes 200] 2
63693 1/18/95YUranium-233,-234 13jpCvL  [No Yes 106 106
63793 1/4/95{Uranium-233,-234 141pCvL  |No Yes 106 1 06
63793 5/1/95|Uranium-233,-234 4 1{pCvL |No Yes 106 106
58793 8/12/93]Uranum-238 0 8}pCvL |No Yes 76 8 0 768
58793 _ 6/18/93]Uranium-238 11jpCvL  |No Yes 76 8 0 768
58793 1/6/95}Uranium-238 36JpCV/L  |No Yes 76 8 0 768
63693 1/18/95}Uranium-238 13lpCvL  |No Yes 76 8 0 768
63793 1/4/95}Uranium-238 1 1jpCvL  |No Yes 76 8 0 768
63793 5/1/95]Uranium-238

63093 3/30/94]Methylene Chloride 5
63093 5/24/95]Uranium-233,-234 3 3|PC1/L No Yes 106 106
63093 5/24/95{Uranium-238 2 4JjpC/L  [No Yes 76 8 0 768

June 11, 2003
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Table 7 - Uranium Concentrations in Groundwater Downgradient of SW-133 4 and
SW-1702 (August 2001)

Analyte Result Unit Minimum Tier I Action Tier 1I Action

Detection Level Level
Activity

Well 5686

Uranium-233,-234 065 pCv/L, 0 046} 106 106

Uranium-235 U pCVL 0 060} 135 24

Uranium-238 053 pCVL 0 046] 586 103

Well 63093

Uranium-233,-234 258 pCy/L| 0068 106 106

Uranium- 235 0093 pCyL 0 048 135 24

|Uranium-238 192 pCrL 0014 586, 103

June 11, 2003 18
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Table 8 — Analytes Detected Above Action Levels in Surface Water Near the Ash Pits

Location Collection Description Result Units Standard
Date

Metals

SW041 8/6/90| Aluminum 90 6jug/L 87
SWo041 8/6/90] Aluminum 99 1lug/L 87
SW039 4/12/90]Aluminum 238Jug/L 87
SWo041 4/5/90| Aluminum 631jug/L 87
SW040 7/30/87| Aluminum 2500jug/L 87
SWo41 9/5/90} Antimony 11 4jug/L 6
SW039 11/8/90jAntimony 14 7fug/L 6
SW039 9/13/90]Antimony 22 4ug/L 6
SW041 7/8/91|Antimony 29fug/L 6
SW039 9/13/90]Antimony 14 4jug/L 6
SW039- 11/8/90]Antimony 15 6jug/L 6
SwWo041 6/4/91]Cadmum 1 9jug/L 15
SW041 7/8/91|Cadmum 2fug/L 15
SW039 6/4/91|Copper 16jug/L 16
SWo041 6/4/91]Copper 28|ug/L 16
SW041 8/5/91}Iron 1010fug/L 1000
SW041 9/5/91Iron 1100fug/L 1000}
SWo41 4/5/90|Iron 1320ug/L 1000]
SWo041 12/4/90|Iron 13900fug/L 1000]
SW041 12/4/90Iron 13900fug/L 1000}
SWo041 11/20/89Iron 15900]ug/L 1000]
SWo041 2/6/90{Iron 1970}ug/L 1000}
SW041 6/16/89|Iron 2090}ug/L 1000}
SW041 5/3/91}Iron 2670ug/L 1000}
SWo041 5/3/91}iron 2670[ug/L 1000)
SWo041 2/6/90|Iron 3550[ug/L 1000]
SW039 12/4/90}Iron 5390Jug/L 1000]
SW039 12/4/90}Iron 5390Jug/L 1000}
SW041 5/26/89]Iron 5480fug/L 1000}
SWo41 6/4/90|Iron 6300fug/L 1000}
SW041 12/5/89Iron 8180jug/L 1000|
SW039 11/18/91|Lead 8lug/L 65
SW039 12/20/89|Lead 7 3jug/L 65
SWo041 12/5/89|Lead 6 6jug/L 65
SWo041 12/4/90[Manganese 1100fug/L 1000
SWo041 12/4/90|Manganese 1100jug/L 1000]
June 11, 2003 19
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Table 8 - Analytes Detected Above Action Levels m Surface Water Near the Ash Pits

(cont.)
Location Collection Description Result Units Standard
Date

SW039 11/17/89|Mercury 033Jug/L 00t
SWo041 5/26/89iMercury 0 44jug/L 001
SW039 4/6/39Mercury 0 3jug/L 001
SWo041 3/1/89Mercury 1 ljug/L 001
SW039 3/21/90}Mercury 0 25fug/L 001
SWo039 4/12/90{Mercury 0 3jug/L 001
SW039 11/17/89§Mercury 0 33fug/L 001
SW039 4/15/92§S1lver 2 7jug/L 06
SWo41 12/4/90fS1lver 3 4ug/L 0 6
SW041 12/4/90}S1lver 3 4Jug/L 06
SWo041 - 9/5/90]S1lver 3 Sjug/L 06
SwWo041 11/5/90)S1lver 9 8jug/L 06
SW041 7/8/91|Silver 3Jug/L 06
SWo041 11/5/90]S1lver 9 8jug/L 06
Radionuclides T . g
SWo039 1/17/90[Amer1c1um-241 0 162|pCvL 015
SW039 1/17/90|Amencum-241 0162|pCvL 015
SWo41 6/4/90|Gross Alpha 40 1{pCvL 7
SWo041 6/16/89|Gross Alpha 57|pCvL 7
SWo041 1/4/90|Gross Alpha 8 3[pCvL 7
SwWo41 1/4/90|Gross Alpha 8 3|pCvVL 7
SW039 7/16/90|Gross Beta 23 69|pCvL 8
SWo041 1/4/90]Gross Beta 14 9]pCv/L 8
SW041 6/4/90|Gross Beta 3J;C1/L 8
SWo041 6/16/89)Gross Beta 41)pCyYL 8
SW039 6/27/88)Plutonium-239/240 0 2‘19|;C1/L 015
June 11, 2003 20




1IN

s

di m

6y0/~0 go/goozhy

<

|w

“ﬂﬁrlllﬂ

{ 1EJVOHIL Y g ) ¢
00091 1 S ¢0L b6 ¥y 40
s1 6ol osn p 1O o}

P oogp LrA AP Wl
r oy wr dw B ogp g osh ug g
14 oP ¥H 9 56 W Bol ng

oor )
5ABo) y 11 u 1 WA o
y (e v
1 4By poy L Pos
M IR ) "y ° ult
)y
$310N
pe 1q
L S
A puog 1sAbg g )
(L 151 144y Yy
eq u M 1
1 Bp p
n ¥y 5 ou 15 -
[ 1]

sainieaq dey piepuelsg

1007 19y 86n48y eyipiipy IeUONEN
siel4 AYo0Y uresiy uoisuedxy
ABojouyssy puipy pesodaoud se

paiyiluspl s910e Gz Asjewixorddy N

Z | uonoeg
89S QOYH/avo leuy

6Y1 U uoISI09p UoNIR
BAI1081100/1BIPBWISI [eUI}

6yl PUR JUBWISSESSE HSII
aAIsSUaYBIdW 0 ay] 4O S} NS8l
8y} suotioe asuodsal aininy
uoneziisloeleys uodn peseq
uoneoipow o3 19elgns

S$1 $|0JJUOD [BUCIINIISUI 0}
129lgns aq |im Jeyl sesse

jo Asepur og pejedionue ey)

¢ einbi4 yo

Z ueeidg ysiy Jed peieniens
eq ISNW seese 958yl UIYIIMm

SO}S pejeullueu0]) UDISOIE
ybiy pue sepiispue| 0 sesiy

NOILYNY1dX3

[eNUI)0J UOSOI] Y
put Sapisput | jo taay

& angiy

_vaable Cooy



S 4N

P IHAOEO SO/EDOZAN 0 odfm

£00

[T00z 1 WV = =
. . e W -
THH 43 1Y ‘-

-
E THHINZHD gy - - -

rop puied 1y Agp mdoyy - -
1042908508 VI 515 4 - -
ong ABojouyda | |ruswuonAUg 1B Aoy k) -7 -
ABiou3 jo wewuedaqg § N N/O P

Lzavn wm g P e
9 21 W 30p o) P
uon3Aog  PIPIOED MeY 1S -

.
e e - - - -
.. - - ~

WHTITH Nl ee Ke o - -
ovee + M -

LE61 KW
WY 4q paussojiad Bursso0xd J5od WIQ VOsTyass

VORPYY LOLNON AQ WP INITN 19POUI OIRAID
1esbip uro ; pomsep omm £ W03 owideibodog
G6A SyowIBOIOYdOy X0 ) woss paz Wi

sedep 397 ISy 99D Aq pesniow
Jop 1010 My mima v GG} Way ve) soruis

e ariv v Yoy STOL Vv
$peos Lig

speospaney

Arepunoq aug ABojouyoa)
|IUSWUONALT S1e}4 AXD0Y

(1004 Qg} snCIU0) dydrIBodoy

$13118Q JAY10 puB $99Ud4

sainieay abeuieip
JBYI0 IO SIYOUP ‘SWeIns
spuod pue saxe .
$2INIONAG 1BYIQ
pue sBupjing paysiowsg D

$31n3901S JaI0 pue sBuippng D

saimeay dey piepuelg P L) TSI TS JTOAJY
sudusy | — Jolem
poos seas 00t i V\\\t H
NOLLYNV1dX3 u
T -—— -

BAIY SIJ YSV Yy} ut i =
el g poojg 1eax 00f Hﬂ g
Pouni Sy

.




bk 9

RE R

re % .on..»... [ . "
- | N — = . N
Tz g | [N / // \ \ . v g \\
/ ~ ~ \\\/Ill\
/\ N / )
4qpesmdey /_ ~
7 a2
v
w3 % Ayooy . - —~—
< dasn N\ | _
e, _ -
oD
ouig 0e
li
T ; |
o
k-]
|
i
x g
«
on i

fdog) Digeir

¥

18

|2




— 1

Mo ey s

AR

- e A 'y A i ¢ L A i — L A ™
] - —= —— —
~ - ~ - e -
L3 AN e L P , .
# N b e . e -7 7 ;
// “ — - S - - ; - / ~ e
Aq po edey 7 N - / > -
/ - . ] - - -
z L - 2
w o uy YAy oy ’ b — . - \
1 wpedesq SN 1- u \ - \/t.\\ 7 L -
| / P P ) |
J “ ,
nisQ - I..i \
anm a...hw _N , ; - N I
e N / \
uaseide \p
® J | / \ .
! / { / S
e / o
G wd ] \ i -
‘ -84 f
« | ] iy /
“ e o, -
- r_ - —~— T ™ . AT N 3
) 8\.m\ 000 000 000 od0 / R
/:I ——
m o\Mo ) ° ° ° ° T =T
"~
\ a—y .\\\\ e
........... o
\ h T— — o T -
/ ] ——— P L \\.\\ ~~—
000 J° 000 000 000 000 000 000 T o000 000" "7 000 oo 000" 000 0z o §
- N o T T o e
- - . | ° ® ° ° « 'Y ~ - ™ ° ° L P ® [ ®
I L TN
_ k T T
000 00 000 000 000 000 000 000 000 o00 00 00 o 000 00 000 00
® . . ° o ® » ™ ° ® —® s 9 gel ° 'Y oﬂ oM ®
| .T m mm N o 1]
| AN
o LEE
P _*\\\ __ __Jvea

oooooooo _‘ON._. >>ﬁ @
Buissecons sodyy. 000 00 000 000 000 000 000 000 000 oLo 000 000 000 000 =
RSV ¥E AN O | T ooo
ar 5w Rp w30 YL
oy wseo0id " 4 1) o

P a
P P d —
54 Bdy
36 p
Yy pw § —
R

P Bpig [ ]

4d Wpep s

1 0 5dH @
NYIdX3

WNRLRWY

d3DdH
ysy

1 ndig

fdon aereny 2y




fdor) gepeny 1594

" b — — L " —_— " 1 " \ N L - " .
, . — : - -
- [ ] P
W ’ /N \* \ / o ) P
i —
4 .M - \\’ B
Aq pe edayg \ M )
/ , o \
1
u onAud e A oy N L ) ,
1wy deg s / \ P
- (
AN P _
e -~ Meay IL ﬁ
» op 040D | Y ] \
100D dusy) ~ /
i i ~
—r e . \
/ 1
/
u do -
- | \
/ \
—— ,
| , | /
— \
z \ P \f -~ /
e T
#l* . T — e - /.l/\\llr ///
\ -
_ \ % - oy / ~
i 2 800 800 o o - e
Lo . . ¢ ¢« o T o
s //..// o -
_ / - ,, e e T P ~—
# " 80 200"~ T goo 600 Lo o\ 600 zno ]
i 900 80 800 600 800 o 8600 o, % o -0 - \\\\ N 0 A
|| oo . . ° . 4 Q o - - ~ B
_ —
o ! 0
800 Lo oLo no 600 80 zo :o mMo Nwo oﬁo AT A H M .
: * * * * 1 i _.|\\|\.\||\.|»\|||.\)— ~ 900 S0 0
| £ £€ ZEN
—
- ﬂ me_h\\\\t\w,w 100 £00 L v €€l ) S
Busreoo 800 sto z0q 04,5880 - no uo LOLL AAS % 800 800 00 00 900 _ i
1o 800 & o 20
" o "o €€ Lo\,o ° ° . 200 g\l o 'S v . s - =~ . ® ° )
o N w ® _*’ - - 00
oy sves0 .JNWSQ 00 - _ 20 .lwo o \\l//
i I\ T — = R
do wo pernihg -
L R L o 4_ 1 moomq.m% ono hMoNON_. MS “ o w00 w06 o e
00 800 00 800 90 0~
* yaaseva ouno vivo 000 90 0 ———0i0 00 800 /s00 ¢

P mv_m_lll_

44 Wp P 38

3 01 5dH ®
“NV1dX3

Lz unwean

a3d3dH
L Usy

andiy

fdor) JTEERY 1554

o2




3

(L dy

L

!

d

fidor) ajgeyieny 1se”

kel : : . [ . X A - s _ : ) " ) . _ .
4 T HD “ \\ RS R -
M 4 t 1
re - -
] . . - ) !
vdag 4 paisdasg | . _ g
0L2-990508 Weg
ug ABojouys | uew anau3 3 j4 Ay oy _ p } - !
>°h0=mw wewy BOQ sn ] I . _ - " -~ = . -
/
N wneg -
U0 RIWRD OPrIOT -
u e Wy w0 Jumy |
o — ] L
19y wesude yow {
s opog
~
L
1 \
! L —
|
] - ~
oo 0Lt o8l oL 092 o8 -~
h ° ° ° ) °
°
é A
o Lt og m 081 05l ose (%1 o 06z oL 081 o8t o8 081
e w . ) e . ° e '4 . ° ] ° . L]
A
| \.II-//
09 0 z z ooe og o8 08 0e? e 00 si 091 002
- . ® . . ° ° e - . . \\.U e 9 Lo ° H M ]
o N | eeel _ ol ﬁ
oN
s me__ﬁ\\\l\ O ez e _ ] veel
0y 4 ooy Dusrvoantive W3 000 m ] oc 08t 06’1 0 08 1 ﬂk’ Tzt LOLL >>w @ 002 oL ori ]
uopyore e il yelop “ - -
oy qe] Gupueg ..xi:... Aqpe yiease  pw3IQ L .. ° ® PY
NONI100 J00) 80 2P W30 9y wveesoxd i
pue 1y 4S3 Bun xyy wospnu uosiuow Ay N3G .A ot -
1OpOLL LORASI YOI o in._ o set“%ﬁ d. _ _
n\.!“ns! -m%u.d k“:\:iu - 0s —
2p wac-Aly mime ;w0 sewyan p [
o RIS o . ]
itk oia L oSl L 0s
® ° ° °
S [y N v
PoPAd
{ o3z 2 yd L e
, . 000 0 0 oy 09
y ypw § — ~e [ ] [ [ ] [ ] ]
PP A \
vy P Bps D /
1 4d wp p IS 00 5 st 0s1
- P..m e e « e a
og o
1 oyogH ® ] 1 - - >
NOMWNVIXZ | |T 77— P
3pHd) 8¢z wmiuwean) 1 ,_
103 1@ 3DdH ‘
Sid ysy
/A
$ aansdiyg 1 \

fidor) ajgepieny 1se




- e (]

NAdRC D ) 0080802 008080¢ 00v0802 oommuwom oo@wom 0086.0¢ 0086.02 oovmnou

TIH YISIVY

|
_H‘: ooozvz] - - - + -+ - — —  J000LyL

p d d
r——— | !
SINOwvd u 00001 651 | Byy/bw | 000.20¢€ | 168 A ouiz
| 0006 L | Bpod | 009l | Lse L ovzr | 8ET winiuesn
| 000z} 0 bpod | 006k | 8 oz GgZ wnivesn
. LI 000b92Z | mm\_%a 008l i 00¢ L2 7 pEZ WNIUeIn
000%S vZ /6w 0LLS 851 1BAIS
AB w A
B 5 magsen — 000200 | Bpnod oS L | 0vZ/6€Z Wniuoinid N + ) N PR
I e 000lzz9 | BN/Bw | | oovoz' | 99 | BN !
LZQuN w1 00026 b2 | BM/Bw 5z | 0001 o9z | pes
A 00012 8¢ _ BBl | 0060F | 0262 Jaddo) B | | 7 |
000v0 62 | BM/BW | | osst | L€ }eqoQ 0006v | | Bnod 009l | 1GE € | 8gg wnwein
0SE L1 =91Ees | 0000LY | OMEU | | 496 | 45 win1ped 00026 %2 By/BW | sz | 000k | 99 | pea’]
- 0008¢ 68¢ /oW 00v9¢ GGe wnieqd 0008¢€ 682 By/Bbw | A 0v9zZ v/ wnie
o e o00vL el | Bbw | g1z | 27 | vl olUBSIY | | | oovee | vE N
1984 09 0¢ 0 0O¢ 00046 91 By/Bw 4 601 J €€ Auowijuy »
00020 0 6/10d | 9/ ﬂ | | L g WNIouawy - ps¢ N — Hun —_m 003 1B MM —:jwwm_ — dlAjeuy
| r oy _ - . I
oorzvs] - psc W | non [ 1e 003 __m MM _J_:wmm SWleuy 1 + A - foorer
7 _ _ _ ;
L N
[ ]
| L €€1L . v €€l
| ° °
7 /
” [
’ rooomvn — 1 -} NO*N _\ >>w -+ + 009.LvL
_ uo Jeo0| Budwes P
, abeureip 1o yoNp wesng 1 _ # _, Aﬂ
| ¢ ecl 0006v L 6p0d | 000l | igE z gez wniuesn
_ peos g I _
¥ i L -
4 cose poney wﬂcmm W § un | e 093 —_m MIAA m::wmm — alAleuy
| o _ - - — -
. 2041 2vd | 0006t L | Bnod 009t | 1se z 8£Z wniueln
|
* ‘ | | -
| SSH | "psz N Fun F e 003 v €M | ansey | Sikeuy o
| loogzv2y - - _ ve b w e A I I - - foosivs
| AdM
f| o - _ -
, suoneinsq
| pJepuelS om] snid Suesiy
| punoibxoeq uey} Jajeslo | )
Slnsay Bundwes wnwixely — f ;
4 [10S 9oBeHNSNgNS -
, L €€} SSHI 78 - - - T | ce = LooosyL
| N.V w._—._m_n_ 008080¢ 009080¢ 00v080¢ 0020802 000080¢ 0086.0¢ oomeﬁom 00v6.02

U e S



0001802

008080¢

009080¢

00+0802

0020802

1 -+ - -4 - -+ +
4 A |
L 6EL | By/buw | 00040 | 6l% z
601 | 6/0d 7 0091 1SE l 8¢ A gezw N
zto  6rod 0061 g1 gz W n
vaz 6 od 0084 00€ A oL | vezw n
¥s vz | Byi/buw 0LLS | 22 IS
196z | Bx/Bw OLLS | 0iv ‘ W pakl N
16 ¥T | By/buw 95z 0001 4 964 P
1zge | Bybw 0060v | S9¢ dd 5
T 4 T.7 1 4, | Bybw 1+ Nwm‘m_ 4 w mp 5 + -+
6v1  Brod 7 0091 16 ' sz gez w n ZyL | Bybw Si g 126 | €2 w A g
200 B/od | 0061 _ 9z _ S v LvZ w wy 8€ 682 A By/bw 00v92 l ove _ w g
mﬂf “vﬂ ) RE.M?> w:vmmw AR ¥ Hom W wu n —E ! ﬁ‘ M _: Y w R L ect
o T 7 ’ T - I ¢0.1 M\S
f g
A
/ R
/
g -+ / - + - 4
!
$eel °
/
/
4 ] ‘ 4 I . 4 T
LBEL * By1/Bw l QRoz0¢ | 010} | vz L6el | Bybw | | ocol0¢ | o6zt | z
6v1 | 6/0d 0091 lse | o€ 8w N 6y | B/od 7 oogr | 1se |09k | gezw N
rAN0) * 6/ od f 0061 81 7 gez w n 4% 7 67 0d 0061 8 | 8¢ GEZ W n
vz | B/od {008l ; 00 _ Si vEzw N _ voz | 6/od A oogh |  ooe ' 9oL vezw N
S 2 | BABw 0LLS | ir s pG pz  Byybw 0LLS 06! 7 1S
16 2 r By4/Bw r 9sz A 000L | 8:€ f p 1 200 7 B/od | oose A 05/911 7 L ovzieEz W 1 id
zs9v0Ly | By/Bw 0000 | 00BL¥ _ | 0 | egew  3d
Egim¥gf 0060F | 6%} dd o KgimEg? 00702 | 0wty | I3 N
L1 ByBuw [ 29 | sz [ w po 1962 | Bybw 7 oLLS 7 621 W opgh W
_ 8F 682 7 By1/6w 7 00v9z | vee | w g 29106 Bybw 4 0S¥ 09Z1 5 W
4 - 1612 7 oo r osz | oo, | e8| P
{ i Voo r A " 8 v 25 9v0LYy M/OW 000.0€ 00858 |
_ o _ - —u — — _l ~ — 1zge  6y/Bw | | oo60r OSEL | dd 9o | .
! J. ¥0 62 W By/6W I 0SSL | 89 nao |’
12 89 ' soz  oues L w yo
L1 | Bybu | zo6 8L | W owp 5
Zvl | By stz | ize | el w kg
ge 68z | Bybw | 00Y9Z  tiv w g |
1691 | By/bw 6oy | eve | A wry |
IR - PYWRTEsY ————— — — ey o tns i Py D ——
- - 5 ) ” b — )i

‘J,maﬁ,z a d ua jduws 34. T
3} I4
v N Ines 0021802
TIH ¥3S1v¥) '
I
1
g_ 7 ]
| '
ip d 1
'
,ooﬁﬁa
k -
| '
1
Aqp !
I — . Hkap "
1SAB L U L1y w Z Ay 1
A6 341 wpdgsn '
I '
QN w1 g | "
ZI'y 2P 1D ~-—
r gy p O 14138 “oovt&-
'
00/ L1 9feos , 1
1
—" | !
iy . 1
1984 (090¢€ 0 0¢ 4 1
7 ]
1
| loooss
009.¥. ¥
7 1
; 1
| 1
N '
'
1
l ]
7 1
7 R
aowt;“
| | !
| uoneool buiidweg P ! “
|
mmmc_m.ﬁ 1o yoJip wesins 1
1
| peosuQ | 1
| 1
i
u eale paAed 0008¥2 ..-.
* 20.1 Ovd | .
B
SSHI 1
| "
, AT .
1
| -
P STt T T T .
f suoneins( oozgs/ T =~
| plepuels om] snid SUes)y i
. punoibyoeg ueys Jejeal "
's)Insay Bulidwes wnwixep 1
| [10S 8@oBuNSNANS “
| 2 €€l SSHI 1
i

|

000080¢

0086202

008080¢

0021802

qy 94nbi4

W) oAy’

0001802

0090802

0010802

.Illlljlll'-lll'l.l.l-

000080¢

00c2080¢

.

- [

0086.0¢

0096202

v el

0096.02

100 1 gyear

0ov6.02

+

1

00¥6.02

---------I-----------------------------------------—----------’--------

002.v2

00vive

009.v4

008414

0008vL

00z8vL

)

N



002 AeN &18Q Jde eopnsgns )0y dew Bugsod
UORSOYIOU |-M8 o114

ANVYEIXOD

TIHY3ISIVA

Di
.

4q pesedayd

eys ASofouyda| [€] W O IAuF Sie[y Axooy
A6se 3} ) sunedeg § N

12 QyN wmeg
0UOZ |5} @) OpeIsioD)
uoydafoid eleulpioo) sueld jelg

00V | L = 3[eds

(—
194 0¢ 0 0§

uoijeoao| bulidwes PY
abeuresp Jo youp weang
peos g
eale paned

/N
2041 OVd I
T

SSHI

AN

suoijeinaq
piepuels omj sSn|d Suesiyy
punoibyoeg uey} Jejeslio
sjinsay budweg wnwixepy
[I0S @2BuNsSNanS
¥ €€1 SSHI

of ainbi4

0086.02

0096.02

0016202

m _ _ . |
|
0026202 h

J

|
!
|
;
#

00ZL¥L + > + oLees | Bybw | + g | + ﬁcoﬁﬁm
6p0d 0091 geZ-w wein = _
Bp0d 0061 GEZ-w el
9c ae.xb_.% 0081 yez-wnwein _
1€ 982 wi
| S vs¥Z | ByBuw oS /s T ‘
~— Bod oose Ovz/eEz-W uoinid v/\
1229 By 1ORIN |
29 106 By/Buwi aseuebuepy |
162 Byt/Bus 962 peey *
| 000.0€ | 902 w7 25901y | O 00001 uoy
0091 IS¢ | sy8 gez-w pe.in 1z8¢ bybw JaddoD
0081 00 | 12 ¥EZ-w pein vo6z Byybw ¥eqoD
oLis | 95 lonis Byy/Buw w nupen
98z 000t | €8 pee 8€ 692 BB wnieg
0060¢ | 0252 Jaddod 269 By Auownuy
00v.v 21 + 2% | vi wruped + Foovivs
PSZ+N J WUN J1@ 003 § MM FUNSRY uy
|
h |
A
009L¥2 1 + ﬂ + + + + ESEW
_
6 i Bpod 15¢ gezw en [ gpy ise | z gez-w e
PEZ+N J N MIM | PSZ W MM T nsey aAjeuy |
1
!
008Lb2] + + + + + fooszyz
{
{
00081 + + [ooo8vs
i ——— — i
0090802 0086202 0096.02 00v6.02 0026202

fdory o\qeyreny 1seq

B s B R B



€002 Aoy @18Q sde eoepnsgns Jo; dew Bugsod
UOGBIYHOU |-MS ay4

ANVdIKOD

THHYISIVA

3

o) pasedasg

-Aq pesedaid

8us ABorouyoe) [elusWILOIALT S1Bl4 Aoy
ABisuz § Juewpedeg SN

12 QYN wniegq
8u0Z |enu 9 ope 00D
uonoafoid 8je P00 ueld Sjels

00¢ | | =9jeag

™
1994 09 0€ 0 0O¢

N

b 3]

oy ou o a pas

K0 oo [ Au

WS 10 B 8w Ay o
Appgen  sfia [T ) fthu L2
Ay saym ¢ Ao ° 0 woAu

s WA >
uoijeso] Buidweg PY

afeulelp Jo Yo)p weans

peos pig

BaJE poARy >\

zoceovd R
w v

SSHI

AT

suoijeinaqg
pJepuejs om] snjd suespy
punoibyoeg ueyy Jojeals
sjnsay Buidwes wnwixep
[l0S @oeunsnNgng
2041 MS Ovd

py ainbi4

00C4¥L1

00v.ivLA

009.¥721

008.2¥2

0008¥.7

0090802 00+0802 0020802 0000802 0086202 0096102 00V6.02
1 _ t
e——
h /
/ -
—
+ + +|oreer | By ooot+  1se | oew + ouz + +
6v 1 B 0091 1se | L 8EZ-Wwnivesn
Zto m\_ 0061 81l SEZ-wniueln T N
92 A 0081 00t | 12 yEZ-wniuen “
V5 ¥2 Byy/Biu 0Ll | S2L - NS — N y
200 6 L0BE | ZLL/0S | L 0OvZ/6€Z-wniuonid /\\ .
1229 QMH 00¥0Z | €6 1ON ~—
_ 162 Byi/Bju 962 000L | 188 pea
{ 26 9voLYy | Byibiu 000/0€ | 000901 oy
| 12 8¢ Byi/Buw 0060P | 0GLL Jaddo)
oL1 Byi/Buu 296 | S€ wniwpe)
_ 8€ 682 Byi/Bw oovez | ose wnueg
PSZ+N | W e 003 § MM funsay AUy
+ + +_ KN H _ I =+ + +
i
{
+ + + + +
0l 6¢1 By/Buw 009} 1S€ | oZeL ouiZ geg-wnivein
6v1 Bpod 0091 ise | ove g€z wniueln
zZlo Bpod 0061 8 | 89 geZ-wniuesn
vaz 6pod 0081 00€ | 0s€ PEZ wniveln
¥ ¥Z By/Bw 0Lls | 602 JenlIg
08t By/Buw oLs | 2 wniuges
200 6pd 008 | 91L/06 | 2 0v2Z/662-WNILOIN|4
1228 BB 00¥0Z | See 1B%OIN
1962 Byy/Bus OLLS | 89 wnuapgAion
29 106 Byi/Bus osve | 0SiZ asouebuepy
16T mx\me 962 0001 | 00ZS pean
ZS syoLy | By/bw 000/0€ | oovi6 uay|
+ + + 1z 8¢ Byi/Bus + 0060y | 0588 + Jaddog + +
¥0 62 By/bw 0sS) | 102 yeqod
2z99 Byy/Buw 892 | VeV wniwosyd
w oLt By1/6w 296 | 1L wniwpey
0z i Byi/Bw s e 126 | ovp wnykieg
8€ 692 Byi/Bu 00v9Z | 0891 wnueg
vl €L By/Bw 912 A <ARNY awesyy |
.ﬁ, 200 60d 0061 9. | € L b2 wnouawy )
— pSZ+IN _ u_ca — |e 093 — MM ?_smwm

-00vLb.

-0084¥.

-008.V.)

00082

) BRI

000802

0020802

0000802

008602

0096.02

006,02




